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ABSTRACT 
Seed yield and quality information was collected from 14 clones of a double flowering 
semi-dwarf (0.75-lm) bedding Dahlia series, bred by Dr Keith Hammett of Auckland, in 
the 1994-95 season at Palmerston North. Half-sib progeny were grown out to assess 
flower colour and doubleness in the 1995-96 season. 
Seed yield (0.03-6.66g/plant) varied widely among the clones. Seed yield was affected 
more by the fertility of disc florets than by their number and so the highest seed 
production potential was likely to be maintained in clones of high bloom quality ( degree 
of doubleness). Clones with yellow, orange or red flowers had greater fertility than 
clones with purple - magenta, white, or pale colours. This may well reflect a fertility-
colour link related to the original hybridization of the garden Dahlia from two wild 
species. If such a link exists then careful manipulation of clonal ratios may be required to 
maintain a good overall balance of colours. 
Maintaining seed quality required drying seed without delay, especially when seed was 
harvested under cooler conditions. Very low levels of primary dormancy were detected, 
but some clones produced seed which when germinated at a later date varied both in time 
to 50% germination (over six days) and spread of germination (over four days). This 
could have significant implications during plant establishment under nursery conditions, 
and dry storage or possibly a longer period of pre-chilling is suggested to reduce this 
variation. This requires further evaluation. 
Oxyfluorfen, oxyfluorfen plus oryzalin, oxadiazon, and oxadiazon plus simazine herbicide 
treatments did not affect tuber yields and subsequent forced re-sprouting of seedling 
material under glasshouse conditions. Trifluralin and oryzalin reduced tuber yields, 
similar to the unweeded control. This was due to competition from inadequately 
controlled weeds, rather than any obvious toxic effects from these two herbicides. No 
visual phytotoxicity was observed in any of the treatments in either the initial growing 
season or the subsequent forced resprouting although the herbicides were not applied 
directly over the top of the plants. 
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CHAPTER ONE 
1.1 INTRODUCTION 
1.1.1 Botanical Background 
The Dahlia is a member of the Compositae family, native to the mountains of Mexico 
and Central America, and consists of about 30 species of extremely diverse life forms . 
The common garden Dahlia, which has many forms, is a much cultivated hybrid, well 
known for its reliable, prolific, and extended flowering in a wide range of colours, sizes, 
and shapes. 
The flower is actually a capitate inflorescence consisting of highly coloured ray florets 
(' petals' ) which are normally sterile, and disc florets (perfect or hermaphrodite flowers), 
although intermediate types do exist. Like many Compositae they are essentially self-
sterile due to incompatibility mechanisms. 
1.1.2 'F' Series Dahlias 
In the 1950s and early 1960s, Royal Sluis Ltd, Netherlands started breeding bedding 
Dahlias, beginning with dwarf single and pompon types. The first cultivars introduced 
were in the 1970s with the 'Rigoletto ' type, and ten years later, the 'Figaro ' type was 
deveioped as ai7 imprnvement (Veenstra, 1988). 
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Dr Keith Hammett a professional plant breeder in Auckland, New Zealand has been 
breeding and showing Dahlias for much of his life. Two of his most successful cultivars 
have been in the show class 'miniature decorative' up to 11.5cm ( 4.Sin) in diameter 
category - 'Elizabeth Hammett' and ' Christine Hammett' which have won numerous 
national and international awards (Hammett, 1986a, b ). In the mid- l 980s, Dr Hammett 
began a breeding programme with Royal Sluis's Pink Figaro, which is widely regarded as 
being outstanding (Hobbs, 1990), together with six showpiece parents. The resultant 'F ' 
or 'Figaro' series largely maintained a high quality double bloom on a shorter plant (up 
to 0.6m in height). This was mainly due to shorter intemode length. A number of these, 
for example, 'Accolade' - a delightful white/ lilac decorative - have been selected for 
clonal propagation (Hooper, 1995). The 'F' series bloom shapes fall mainly into the ball, 
pompon, or decorative show classes (see Fig. 3). 
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1.1.3 Seed Production Investigations 
In 1994, Dr Hammett approached the Massey University Seed Technology Centre 
expressing an interest in research being undertaken on the posS1bilities of Dahlia seed 
production. It was as a result of ensuing discussions that the work reported in this thesis 
was begun. Fourteen clones were used as the basis for an investigation into the seed 
production potential of this series, and each clone had seed yield and quality 
measurements detailed in the 1994-95 season. Measurements included: observations of 
insect visitation, seed head fertility, disc/ ray floret ratios, seed yields, germination, 
viability, sprouting damage, and speed and uniformity of glasshouse emergence. 
Seed (half-sib lines) from ten of the 14 original clones was then grown out in the 1995-
96 season to provide a measurement of the quality of plants which consumers would be 
growing, mainly in home gardens. The most important criteria are to maintain a high 
degree of inflorescence doubleness, and a good cross section of colours, as well as a 
dwarf and compact plant habit. 
Partly as a result of this study and Han's (1996) further investigations, this series was 
trialled as a commercial seed line during the 1996-97 season. 
Various examples of clones and seedlings are given on the next two pages as well as in 
Appendix 3. 
Plate 1 - clone 7055/3 in mid-April showing a larger disc size due to the influence 
of decreasing daylengths. 
Plate 2 - highly double red on a plant produced from a seedling in herbicide trial. 
Plate 3 - baby pink of clone 7052/8. 
Plate 4 - highly double yellow on a plant produced from a seedling in herbicide trial. 
Plate 5 - clone 7075/3. 
Plate 6 - clone 7052/11, since named 'Accolade'. 
Plate 7 - looking across the herbicide trial - plants produced from seedlings. 
Plate 8 - a general view of the clonal seed production site. 
1.1.4 Herbicide Trials 
As an adjunct to the seed production investigation a herbicide tolerance study was also 
conducted to determine whether a range ofNew Zealand available residual herbicides 
applied pre-emergence had any deleterious effects on tuber yield and subsequent 
resprouting ability. This work is reported in chapter two. 
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Plate I Plate 2 
Plate 3 Plate 4 
Plate 5 Plate 6 
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Plate 7: Seedling variation in the herbicide trial. 
Plate 8: An over view of the clonal seed production site. 
